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DETAILED ACTION 

1 . It is hereby acknowledged that the following papers have been received and placed of 
record in the file: Remarks dated February 22, 2005. 

2. Claims 1-38 are presented for examination. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Re Claims 1-8, 11,15-16,20-27, 30, and 34-35 

4. Claims 1, 3-4, 6-8, 11, 15-16, 20, 22-23, 25-27, 30, and 34-35 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Heyne, U.S. Patent 6194928, in view of Hondeghem, 
U.S. Patent 4255790, and Lu, U.S. Patent 6100735. 

5. In re claim 1 , Heyne discloses an apparatus [delay unit T] for generating pulses of a third 
pulse sequence [OUT] in response to pulses of a periodic first pulse sequence [IN] having a 
period Tp, wherein timing of each pulse of the third pulse sequence is adjustable with a 
resolution that is smaller than period Tp [fig. 1; summary of invention; adjustment resolution of 
delays have to be less than Tp in order to "incrementally" adjust until desired delay is reached], 
the apparatus comprising: 

• First means [delay elements II with muxl] to generate each second pulse [output from 
muxl] in response to a separate pulse of the first pulse sequence with a first delay 
adjustable by a first control data [first control line 1] and a resolution of Tp/N [tl] over a 
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first range [ 12tl] substantially wider than Tp/M [t2], wherein M [3] and N [12] are 
differing integers greater than one [fig.3; col.3, 1.41 - col.4, 1.38; 12tl = 3t2 where 12tl 
is wider than t2]. 

• Second means [delay elements 12 with mux2] to generate each third pulse in response to 
a separate pulse of the second pulse sequence with a delay adjustable by a second control 
data [second control line 2] with a resolution of Tp/M [t2] over a second range [3t2] 
substantially wider than Tp/N [tl] [fig.3; col.3, 1.41-col.4, 1.38; 3t2 is wider than tl]. 

• A programmable sequencer [control unit CTR and phase detector; CTR is programmable 
with up/down controls from phase detector and in the broadest sense, programmed 
relating to the sequence of steps depicted in fig.3 to arrive at the appropriate 
configuration of delay elements] for changing a magnitude of the first control data and a 
magnitude of the second control data [control driven by CTR to each mux in determining 
the number of delay elements to be utilized represents the magnitude for each respective 
means] in response to each pulse of the first pulse sequence [phase detector generates 
up/down control to CTR in response to first pulse IN] such that the magnitudes of the 
first and second control data vary in a programmably adjustable manner [fig. 1-3; col.4, 
1.39-col.S, 1.21]. 

6. Lu concretely affirms Heyne's teachings as discussed above in reference to the means 
[buffers 12] having resolutions [ICLK period/N] related to the period [ICLK period] [col.l, 1.36- 
col.2, 1.17; prior art illustrates, as is practical, that delay elements are related to period]. 

7. Hayne did not disclose that the programmable sequencer may vary the magnitudes in a 
repetitive fashion. 
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8. Hondeghem discloses an apparatus [fig.l] for generating pulses of a pulse sequence [Al- 
El] in response to pulses of a periodic first pulse sequence [76] having a period Tp [abstract], the 
apparatus comprising: 

• A programmable sequencer [CPU 70, RAM 84, I/O logic 112 with other associated 
circuitries] for changing a magnitude of the first control data [116] and a magnitude of 
the second control data [1 18] in response to each pulse of the first pulse sequence [76] 
such that the magnitudes of the first and second control data vary repetitively in a 
programmably adjustable manner [fig.2-3; col.4, 1.62 - col.5, 1.57; col.6, 11.20-57; 
program X# of times for desired repetition]. 

9. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Hayne and Hondeghem before him at the time the invention was made, to modify the apparatus 
discloses by Hayne to include the programmable sequencer disclosed by Hondeghem, in order to 
obtain the programmable sequencer for changing a magnitude of the first control data and a 
magnitude of the second control data in response to each pulse of the first pulse sequence such 
that the magnitudes of the first and second control data vary repetitively in a programmably 
adjustable manner. One of ordinary skill in the art would have been motivated to make such a 
combination in order to provide a way for performing tests that require various programmable 
repetitive sequences of pulse generation [col.l, 11.26-62]. 

10. As per claim 3, Heyne discloses at least one of the first and second ranges to be wider 
than Tp [abstract; fig. 1-3; the second delay unit comprises of coarse delay elements that are used 
initially to increment the delay time to the range of the desired delay period, when the desired 
delay period is exceeded, a coarse delay element is removed and subsequent adjustments are 
performed with the first delay unit with finer delay elements, ergo, an ordinary artisan would 
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have inferred that the second delay unit must be designed with a range wider than the expected 
Tp in order for the initial adjustment to be performed correctly]. 

11. As per claim 4, Heyne discloses the first range is at least as wide as (l-l/N)Tp and the 
second range is at least as wide as (l-l/M)Tp [abstract; fig. 1-3; both delay circuits have at least 
Tp and 5/3 Tp ranges, respectively, since Tp/N and Tp/M are integer fractions]. 

12. As per claim 6, Heyne discloses the generated third pulse sequence to be periodic [col.2, 
11.4-5]. 

13. As per claim 7, Heyne discloses a plurality of first gates [inverters or delay elements II] 
connected in series for generating second pulses in response to first pulses wherein each first 
gate has a switching delay of Tp/N [fig.l; col.3, 1.50]. 

14. As per claim 8, Heyne discloses a plurality of second gates [inverters or delay elements 
12] connected in series for generating third pulses in response to second pulses wherein each 
second gate has a switching delay of Tp/M [fig.l; col.3, 11.51-52]. 

15. As per claims 1 1 and 16, Heyne discloses the apparatus wherein: 

• The first means comprises a plurality of first gates [II] connected in series for generating 
pulses of the second pulse sequence in response to first pulses wherein each first gate has 
a switching delay of Tp/N [fig.l; col.3, 1.50]. 

• The second means comprises a plurality of second gates [12] connected in series for 
generating pulses of the third pulse sequence in response to pulses of the second pulse 
sequence wherein each second gate has a switching delay of Tp/M [fig.2; col. 3, 11.51-52]. 

16. In re claim 15, Heyne discloses an apparatus [delay unit T] for generating pulses of a 
third pulse sequence [OUT] in response to pulses of a periodic first pulse sequence [IN] having a 
period Tp, wherein timing of each pulse of the third pulse sequence is adjustable with a 
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resolution that is smaller than period Tp [fig.l; summary of invention; adjustment resolution of 
delays have to be less than Tp in order to "incrementally" adjust until desired delay is reached], 
the apparatus comprising: 

• First means [delay elements II with muxl] to generate each second pulse [output from 
muxl] in response to a separate pulse of the first pulse sequence with a delay adjustable 
by a first control data [first control line 1] with a resolution of Tp/N [tl] [fig.3; col. 3, 1.41 
-col.4, 1.38]. 

• Second means [delay elements 12 with mux2] to generate each third pulse in response to 
a separate pulse of the second pulse sequence with a delay adjustable by a second control 
data [second control line 2] with a resolution of Tp/M [t2] [fig.3; col.3, 1.41-col.4, 1.38]. 

• A programmable sequencer [control unit CTR and phase detector; CTR is programmable 
with up/down controls from phase detector and in the broadest sense, programmed 
relating to the sequence of steps depicted in fig.3 to arrive at the appropriate 
configuration of delay elements] for changing a magnitude of the first control data and a 
magnitude of the second control data [control driven by CTR to each mux in determining 
the number of delay elements to be utilized represents the magnitude for each respective 
means] in response to each pulse of the first pulse sequence [phase detector generates 
up/down control to CTR in response to first pulse IN] such that the magnitudes of the 
first and second control data vary in a programmably adjustable manner [fig. 1-3; col.4, 
1.39 -col.5, 1.21]. 

17. Hayne did not disclose that the programmable sequencer may vary the magnitudes in a 
repetitive fashion. 
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18. Hondeghem discloses an apparatus [flg.l] for generating pulses of a pulse sequence [Al- 
El] in response to pulses of a periodic first pulse sequence [76] having a period Tp [abstract], the 
apparatus comprising: 

• A programmable sequencer [CPU 70, RAM 84, I/O logic 112 with other associated 
circuitries] for changing a magnitude of the first control data [116] and a magnitude of 
the second control data [1 18] in response to each pulse of the first pulse sequence [76] 
such that the magnitudes of the first and second control data vary repetitively in a 
programmably adjustable manner [fig.2-3; col.4, 1.62 - col. 5, 1.57; col. 6, 11.20-57; 
program X# of times for desired repetition], 

19. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Hayne and Hondeghem before him at the time the invention was made, to modify the apparatus 
discloses by Hayne to include the programmable sequencer disclosed by Hondeghem, in order to 
obtain the programmable sequencer for changing a magnitude of the first control data and a 
magnitude of the second control data in response to each pulse of the first pulse sequence such 
that the magnitudes of the first and second control data vary repetitively in a programmably 
adjustable manner. One of ordinary skill in the art would have been motivated to make such a 
combination in order to provide a way for performing tests that require various programmable 
repetitive sequences of pulse generation [Hondeghem: col.l, 11.26-62]. 

20. In re claims 20, 22-23, 25-27, 30, and 34-35, Heyne, Lu and Hondeghem disclose 
apparatus; therefore, Heyne, Lu and Hondeghem disclose method of operating apparatus. 
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Re Claims 2, 5, 21, 24 

21. Claims 2, 5, 21, and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Heyne, Lu and Hondeghem as applied to claims 1, 4, 20 and 23 above, and further in view of 
Gorbics et al., U.S. Patent 5838754, hereinafter Gorbics. 

22. Heyne, Lu and Hondeghem disclose each and every limitation of the claims as discussed 
above in reference to claim 1, 4, 20 and 23. Heyne, Lu and Hondeghem did not disclose 
explicitly that M and N are relatively prime. 

23. Gorbics discloses an apparatus [fig.2; time interval measuring device] wherein M [delay 
elements N] and N [harmonic H] are relatively prime [col.4, 11.19-50]. 

24. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Gorbics, Hayne, Lu and Hondeghem before him at the time the invention was made, to modify 
the apparatus discloses by Hayne, Lu and Hondeghem to include the teachings of Gorbic, in 
order to obtain the apparatus wherein M and N are relatively prime. One of ordinary skill in the 
art would have been motivated to make such a combination in order to not be limited by the 
resolution of the delay elements [Gorbics: col.2, 11.1 1-20, 11.55-65; col.4, 11.28-50]. 

Re Claims 9-10, 12-14, 1 7-19, 28-29, 31-33, and 36-38 

25. Claims 9-10, 12-14, 17-19, 28-29, 31-33, and 36-38 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Heyne, Lu and Hondeghem as applied to claims 8, 1 1, 16, 27, 30 and 
35 above, and further in view of Liedberg, U.S. Patent 5471 165. 

26. Heyne, Lu and Hondeghem disclose each and every limitation of the claims as discussed 
above in reference to claims 8, 1 1, 16, 27, 30 and 35. In particular, Heyne discloses an integrated 
pulse delay device comprising of two delay units wherein the units comprises of gates connected 
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in series for generating a range of delay periods that can be monitored to produce the appropriate 
control signals for phase-locking the first input and final output pulses [fig.2]. 

27. However, Heyne and Hondeghem did not disclose an extra series of gates for the delay 
units or a way to monitor and phase-lock the first input pulse sequence with the output pulse 
sequence from the first gates. 

28. Liedberg taught a modular signal processing circuit with means to delay a periodic input 
signal by utilizing a multitude of delay gates and means to monitor and phase-lock the input and 
output pulses [fig.2; col.4, 11.5-35]. 

29. In re claims 9, 12, and 17, Liedberg taught the modular pulse delay unit comprising of: 

• M third gates [delay device D2] connected in series with second gates [delay 
device Dl] for generating a fourth pulse sequence in delayed response to the first 
pulse sequence [fig.2; col. 3, 11.57-58; col.4, 11.29-35]. 

• Wherein each second and third gate has a similar switching delay of Tp/M set by 
the magnitude of a second control signal applied to all the second and third gates 
[col.4, 11. 24-35; col.5, 11.31-40]. 

30. An ordinary artisan at the same time the invention was made would have been motivated 
to look for a way to increase the resolution and accuracy of a pulse delay generating device 
[Liedberg: col.l, 11.24-28; col.2, 11.48-54, 11.63-64]. 

3 1 . Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Heyne and Liedberg to provide a pulse delay 
generating device with a multitude of delay gates connected in series within a phase monitoring 
and locking system to increase the resolution and accuracy of the generated pulses. 
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32. As per claims 10, 13, and 1 8, Heyne taught the monitoring of a phase relationship 
between the first pulse sequence and the fourth pulse sequence and adjusting the magnitude of 
the first control signal so that the fourth pulse sequence is phase-locked with the first pulse 
sequence [fig. 2]. 

33. As per claims 14 and 19, Liedberg taught the modular pulse delay unit comprising of: 

• Plurality of first N gates [delay device Dl] connected in series for generating a 
pulse sequence in delayed response to the first pulse sequence [fig.2; col. 3, 11.57- 
58; col.4, 11. 29-35], 

• Wherein each gate has a switching delay set by the magnitude of a first control 
signal [col.4, 11.24-35; col.5, 11.31-40]. 

• Wherein the first pulse sequence and the generated pulse sequence are monitored 
and the first control signal is adjusted to phase lock the pulse sequences [col.4, 
11.5-35]. 

34. As per claims 28-29, 31-33, and 36-38, Heyne, Lu, Hondeghem, and Liedberg taught 
apparatus; therefore, Heyne, Lu, Hondeghem, and Liedberg taught method of operating 
apparatus. 

Response to Arguments 

35. Applicant's arguments filed February 22, 2005 have been fully considered but they are 
not persuasive. 

36. Applicant alleges that Examiner "reforms" or "rewrites" the "previous Office Action to 
state that the input period Tp is 'delayed' by the number of N or M delay elements rather than 
'adjusted'". Examiner reminds Applicant that Examiner was merely attempting to clarify a less 
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accurate term ["delayed" is a more specific term than the broader "adjusted"] for Applicant's 
benefit. 

37. Applicant devotes the majority of the argument in maintaining that Heyne "does not 
teach or suggest that the delay of either II or 12 should have any relationship to the period Tp of 
the signal being delayed, and in particular does not teach that they should be fixed functions 
Tp/N and Tp/M of the period Tp of the input signal as recited in claim 1". Examiner likewise 
maintains the position set forth in previous Office Actions. However, in the interest of moving 
the prosecution forward, Examiner has provided new ground(s) of rejection based on Lu as 
discussed above [Lu provides evidence that related prior art do indeed establish the relationship 
between the delay elements and the input period]; thus, rendering Applicant's arguments [pages 
2-8] moot. 

38. Applicant alleges that "Examiner's comments to part 3 of Applicant's reply to the final 
Office Action. . . the example cited by the Examiner (N=l and M=4) does not meet the terms of 
claims 1, 20 or 34, each of which requires that both M and N be greater than one, and does not 
meet the requirement of claims 2, 5, 21, 24, or 34 that M and N be relatively prime". Firstly, 
Examiner is perplexed as to why Applicant continues to assert that 1 and 4 are not considered 
relatively prime when Applicant's own disclosure teaches that two numbers are relatively prime 
if they have no common factors other than 1 [i.e., the factors of 4 are 1, 2, and 4 while the factor 
for 1 is 1]. Secondly, Applicant's argument is out of context in regards to claims 1, 20 or 34 as 
Examiner cited Applicant's derived values (N=l and M=4) to support the rejection of claims 2, 
5, 21, 24, or 34 that M and N be relatively prime. Applicant may not have understood 
Applicant's own elegant derivation to be a ratio between M and N. Examiner reminds Applicant 
that ratios don't necessarily represent the actual numbers, which in the instant case, are 
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represented by 5[N] and 12[M] in figure 3. Again, in the interest of moving the prosecution 
forward, Examiner has provided new ground(s) of rejection based on Gorbics as discussed above 
["relatively prime" is explicitly stated]; thus, rendering Applicant's arguments moot. 

39. In response to applicant's argument that "the rejection of the claims over the combination 
of Heyne and Hondeghem are correct in both form and substance", the test for obviousness is not 
whether the features of a secondary reference may be bodily incorporated into the structure of 
the primary reference; nor is it that the claimed invention must be expressly suggested in any one 
or all of the references. Rather, the test is what the combined teachings of the references would 
have suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 
871 (CCPA 1981). In the instant case, it would have been obvious to one with ordinary skill in 
the art to incorporate the "repetitive waveform" teachings of Hondeghem with the apparatus 
disclosed by Heyne, in order to obtain the programmable sequencer for changing a magnitude of 
the first control data and a magnitude of the second control data in response to each pulse of the 
first pulse sequence such that the magnitudes of the first and second control data vary repetitively 
in a programmably adjustable manner. 

40. Applicant alleges that Liedberg fails "to teach the additional elements of claim 9". 
Examiner maintains that the combination of Heyne, Hondeghem and Liedberg discloses the 
additional elements of claim 9. Again, the test for obviousness is not whether the features of a 
secondary reference may be bodily incorporated into the structure of the primary reference; nor 
is it that the claimed invention must be expressly suggested in any one or all of the references. 
Rather, the test is what the combined teachings of the references would have suggested to those 
of ordinary skill in the art. In the instant case, it would have been obvious to one of the ordinary 
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skill in the art to incorporate the teachings of Liedberg with the apparatus disclosed by Heyne 
and Hondeghem and in effect, satisfying the additional elements of claim 9. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tse Chen whose telephone number is (571) 272-3672. The 
examiner can normally be reached on Monday - Friday 9AM - 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Browne can be reached on (571) 272-3670. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Tse Chen 
April 1,2005 



Conclusion 




